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FROM 1HMUKI2ED XENOHICE 

^ in pJtTcuiTrT'^" ^° field of ■ 

specifically ,r P^'^-ction of antxL ^"^^-^^^y, 

-i-^ -ith an antl: ^-uni ; ,r ^ 

transgenic ani.al . "''^^ antibodies al V '"""'^ 

^° - opposed to enl '"^'^^^-^ ^o as to . 

endogenous, antibodies. '^"''"^^ ^""^n, 

•§asica£ound_^j^ 

^"<3 i.gi,t i,nn.unogiobuUn ' ''^^""^"^ encoding the h 

transgenic hosts andlr^ ^"^P-^tated ^ .L"^ 

<=haan proteins are in. ' ^"^°<iing huaan heavy an/, 
--al Which prov^e' r^*^ 5eno„e '^^'^ 

b. cross^e:^- -Sired — at^nTr^' 
fewer than the f„ii ^ ^"termediate an,»=, 

1— ^'rr ' - 

Tlie avaiiab'i • ^ 

oriny " particular k ^ ^-i^o 

P'^°r art sources for such ''^^'^ Proble^natic bp 

^-unogiobuuns bearing" -suited m '^^^"^^ 

— terlstic structures of 
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antibodies produced K^r *,«-u 

fo H» • ^ nonhuman hosts. such antibodies tend 

to be imnunogenic when used in humans. 

The availability of the nonhuman, inununogen 
responsive transgenic ani.als described in the abol 

hl!"":'H"°.'''°''°' '"^'^ ^^"^"^ — production of 
u. ant.bod.es without the necessity of employing hu„a 



0 



Disclosure of thf. Inv^n^^^. 

*.K process wherein at least one sten of 

sired antigen. The modified animal fails to 

r:i::::n:u;::r"'' "--^ ~ b^-, 

iffiffiortalized B-cellc; h^^- ^ J.jrecT;xy or from 

the genes encoding ^ L'::/"" ^ ^"^^^^-^V' 
regions can be recovered T' "' "^^"^^^ 

ant,-h„H^ . recovered and expressed to obtain the 

antibodies such as, for example, single chain molecules. 

Method to p^o";ce"a'^f:irr'' '^^"^^^'^ - 

antigen or to prLce an anT" ^° ^ sP-ific 

process which crises 11^:!.°' '''' "-^^ohulin by a 
antigen under conditions Tat . ? """"" ""'^ ^''^ 

The nonhu.an animal s charactlrtrdT T '""""^ 
incapable of producing "^""'=^"'^"^'^ ''^ ^""^ substantially 

proaucmg endogenous heavy or light 
iimnunoglobulin chain, but capable of producing 
i^ununoglobullns with both hu»an variable and constant 
regions. m the resulting i„.nune response, the ani.al 
produces B cells which secrete i^oglobulins tha are fully 
human and specific for = *. • tuiiy 

Of desired specificity can b oglobulin 

animal, for exa.p I Lir,,': ' '^^^"^^"^ '^^^ 

K ■ . serum, or primary B cells can 

be obtained from the ^ni^^i ^ • '-exis can 

T:ne animal and immortalized. The 
immortalized B cellt^ n^r^ 

human antibodies or ail " °' 

les or, alternatively, the genes encoding the 



30 



35 



WO 96/33735 

PCT/US96/05928 

antibodies can be pre 

fro. pri:.ary b cells ITltJT B cells or 

^-sils, iy,p, bone' " (=Pl-n 

an. expressed in rec;.b:::n: .ir^ ^^^-^-^ -i-1 ' 

' -°^ifications, to produce tl '''' °' "'^^^^ 

addition, the ,enes encodLnr^''^'^''" °^ 
^^oglobulins produced bTt, ^^P^^-" of 

Characteristics can then be u'sed^' '^^^ "'^^ ^^^^^^ 

-quences encoding the desL. ' " ' nucleotide 
-ipulation to generate antLJL" ^^^'""^ 
Characteristics using standard " 
. Xn another aspect 1 techniques. 

^Hunortalized nonhu.an b c.u i to an 

described aniaal. m still ^^'"'^'^ above 

•directed to a reco^i„,„, ^'^^^^''^^^ 7^^' the invention is 
contaxn the gene encoding either ' 
' -^'^ the desired .peclficit, globulin 
^^i^'its the sa.e specif icit;."' 

to -"tibodirs'L'"„t\^^" ^""^ "^«»tion is directed 

described methods a;,d to re" . -^"'ve- 
production. ^ecoabanant materials for their 

to antibodLVwh^'cVar^'ilT""'' ^""^ directed 
particular antigens set fo^trht:'"" "^^^^ ^ 

--larly l..unospecific, as weU "''^"^ ''"'^^ 

-terials useful to product on e, tls "''""^^"-^ 

^on Of these antibodies. 

yHlC human 'he'T" chaln^rr""'' °' «-truction of the 
Figure 2 is a ^r-u 
human .appa u,,, j;^;^^^'^ construction of the 

Figure 3 shows i-h^ 
antibodies from a XenoMouse- 1""."'^" °' 

immunized with human XL-e and 
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Which antibodies nr^-n^--. • 

heavy Cains. " ' ^^^^^ -d/or .u»an 

a....:/.:— .... 

heavy chains. ' ^^^^^ ^^^^"s and/or human 
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Figure 5 shows serum t- • <- 

from a XenoMouse" ia^uni,,. ^l^^^''^ °' anti-CD4 antibodie 

antibodies contain ZZ T ^'^^ ^^^^^^ 

0 Chains. " ^'^^^ and/or human heavy 

Figure 6 shows the sen,™ 
imnunized with 300 19 cen titers of a XenoMouse" 

surface, xn the hlzsa assaVul"'1r ''^'^ 
detectable if they carrv h antibodies are 

Chains. ^''"-tant region heavy 

Figure 7 shows the se»-.,«. 
imnunized with 300 19 n^-,-, titers of a XenoMouse~ 

surface. x„ the ^^Xs/: ry^ri^tls^----" ''^'^ 
detectable only if th^v . antibodies are 

incubated vith serum frl/a^xl' f °' neutrophils 

I^-selectin and labeled CL ^"-"""^-^ with human 

human light chain . region!^ ^" '"^""°"^'=tive with 

transfect lariiiaVcrn °^ " "^ed to 

human protein gp39. ^^^^''^ Production of the 

".ice immunlz'irrith LTc'T!'/''' °^ 
antibodies detected in ^^^"=""9 human gp39. The 

gp39 and contain human heaw'ch''^ -^tive with 

human . light chains. ^^^i 

ons of 

.onoclona/a^IL\'es"sLl'ter."" ""^^^^ ^° 

This Clone is obtained tT ' '^^"'"^-"^ 

tetanus toxin C (TTcT ' with 

human . constant reg on 1""'^'" ^ ''^'^ ^^^^ 

y-^un m the heavy chain. 
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P-ao„,„,,,p^ ^^^^^^^^ ut "'""^ "'^^ 

- -o»,pp. « n„ 

6UTPOOU9 SSU36 aiBjsuefi q ^ ^"TTnqoTBounamT 

y sv:; JO exqedBout a:tB t^qx P^^Tnfiaj rmsurefiuBaaeaa 

■ — s., ,3or „,B.o „..x JdlVrr^"^ ^^^^ - 

=-TPoqT:mB 'snou^6opuo :^ou .nq L ' '"^ ^'=^ '^TT«Td^ 
JO sauoj uBTOn tloTu« -TO, r ^'TJTosdsounmnT 
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embodiment of thp y^«^w 

tne XenoMouse^" i-h^ u 

yHlC is comprised of B7o lj^ "J""' used, 
-tire D and region J "^"""^^ "^-n, the 

3 and the ^ouse 3^ e^'cer ^^^^^^ "^^-3 

^u»an .appa chain prcxi.ai var ablVrT'"' °' "° 

region, and c. with its tUT ^"^i- 
the Kappa deleting element < T^ --<J"-nces that contain 
hu.an HPKT selectable .ar.J :. ^ 
0 construction of yHic aL v °" 

>cnown in the art. xn brilf v'c !r°""'''^'^' 
the huBian immunoglobulin lo'^ ^^""'"^ segments of 

VAC library (Calbertsen et Ii^ Zl'T'"'^' ^ 
overlapping clones were iol„ I 

standard technigues (Mendee et al -^"^ 
("95}) . Details Of the !1 2snffl!U£s 26:294-307 

are shown in Figure i 1/. assembling ynic and yK2 

yK2 „!c ^'^^ ' respectively. 

-0 ana -Lce^^oT:rotoVu: 

example. Burke et al ^^^^^ry, disclosed in, for 

« -2.. - ^^:8oe.«. ,„„„^^^^__ 

For production of i-k^ . 
step is administration of I ! -"^^^^-iies, the first 

administration are conventions ? ^""''"^''"-^ such 

immunization protocols a!lT '"^"'^^ 
- nature of^.e a^n ,e"l""\r ^ 
provide the antigen with a carrier to el' ""'^'^'^ '° 
immunogenicity and/or to incluL ^ T ' 
adjuvants and/or to admin . f°^"lations which contain 

vary the route of the^l"'^ "'^'"'^ -^/- to 

techniques are standard ^^'^^ ^^^^ 

on the characterttts" :tr'"'^"'°" °^ ''^^^ ^^--^ 

immunospecific reagents ^r- ! ^^^^^^^^^^ antigen for which 
cayencs are desired. 
As used herein th 
includes i^ogiobulins'.nr.u^^" "i»munospecif ic reagents" 
"analogs" has a specie T 

to moieties that contaL tn"""' " " 

contain the fully human portions of the 
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inununoglobuiin which account for its inununosp.cif icity m 
particular, complementarity determining regions (CDRs) are 
required, along with sufficient portions of the framework 
(Frs) to result in the appropriate three dimensional 
confonnation. Typical irrununospecif ic analogs of antibodies 
.nclude r(ab.,,, Pab^ and Kab regions. Modified forms of the 
variable regions to obtain, for example, single chain r 
analogs with the appropriate inununospecif icity are know; a 
review of such r. construction is found, for example, in ' 

^^^hoM^in EnzYmolnqy 203:46-63 (1991, The 
construction of antibody analogs with multiple 
immunospecificities is also possible by coupling the variable 
regions from one antibody to those of second antibody. 

The variable regions with fully human 
Characteristics can also be coupled to a variety of 
additional substances which can provide toxicity, biological 
functionality, alternative binding specificities and the 
like. The moieties including the fully human variable 
regions produced by the methods of the invention include 
single-Cham fusion proteins, molecules coupled by covalent 
methods other than those involving peptide LnKages and 
aggregated molecules. Examples of analogs which include 
variable regions coupled to additional molecules covalently 
UlusTraTr^v' '"'^'"'^ '""^^ nonlimiting 
n h the bispecific reagent janusin 

CD4 or to other ligands such as OVCA and lL-7. Similarly 
the fully human variable regions produced by the method of 
the invention can be constructed into molecules and coupled 
to alternative ligands such as those illustrated in the cited 
article. Higgins, P.j. et ai J. Infect nr..... ^,^92) 

^T^TrlT.^T^'''"" ' heteroconjugate antibody composed of 
0KT3 cross-linked to an antibody directed to a specific 
sequence in the V3 region of CP120. Such heteroconjugate 

varLbtt:r using at least the human 

variable regions contained in the immunoglobulins produced by 
the invention methods. Additional examples of bispecific 
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antibodies include those described by Fanger M w , 

^^^^^^^^^ - ■ - 

inu^unotoxinTT^Iludino =°"^"9-tes that are 

wideiy aescri:::"rtL r"^;:-; 

the antibodies by ocnventL;al ""^'^^ '° 

LentLVLn":::.::!":! ^-"^^^ — ^ 

described by Byers h q , ^unoroxins are those 

11:51-54. J'^unol Tnday (1991) 

It Will also be noted that some of the 

inununospecific L the cas!r >, '"'''^"^ ""''^^ ^^^^ 

Signal transducing " '"'''^"^ 

or analogs prepared acc T* ' antibodies 

Which ari ^ 

receptor, will be ca Jb^ ^ ''^^ ^"^^^^ce 

bearing ;his reciter ! ' ^"'^ 

native Xi.ana^^^^ ^ ^ ^ -e 

iamunospecific for sub<,^ antibodies or analogs which are 

Chemical reactions "ill ''''"^ ^^^^ - 

subset Of the antibod ^ an! atl"'''^ ^ 

.unction as catalytic antibodLs " " ''''' 

produced by"the°tr: ™noglobulins 
retrieved and tbe nucl "/"'"^'^ 

hu^an variable re, ^^"^""^ ^"^"^"^ ^"^^ 

techniques to proved Tl^lZTTT ^"""'"^ " 
described above. m add^^ ^ ""^"^ 

containing the huj. .bt'r''^ i-noglobulins themselves 

standard couplina techn "=^"9 
i-unospecifL '"^^ ^ ^-^^^^ ^-^^^-^ staining 

.oieties whth"c~:r"" ^° 

ontain those portions of the antibodies of 
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the invention which retain ^v.' • 

their i™ospecificitv J -^-"^teristics and 

variable regions to provide th'! -""icient hu^an 

AS statea Io.T\Ti\TT' speci.icit,. 
5 invention include admini J °^ ^"^^ 

transgenic ani^ ^T:"^ ^'^^ — ^^-^ -tigen to 
antibodies themselves can h ^T^""^ Production of the 

f-irst and ''^''"'^ "ays. 

^-Ljrsn, and most strai^m-* 

antibodies produced bv ,. the polyclonal 

^0 bloodstream can be recovered"'"' 

Purified for.s of these a" ."'"' techniques, 
prepared by standard purTnTj^lllV^ °' ''^ "-^^V 

including affinity chLaf techniques, preferably 

immunoglobulin, or the "nt ''''' ^' 

^ to monitor the success of '" ^"^ - order 

With respect to the antigenTn ' "^"^^ ""^'^^^^^ ^^^-l- 

standard techniques such as ZlTZ^TV^ """''^'^"^ "^^"^ 

For so«.e appiieati!!f \ '"^^ 
the antibodies are rfjuired ! ''"""^ °f 

antiserum with suitable rea:en."^ "^^^ Polyclonal 
or r(ab..,, portions results " ^""""'^ 

hu^an Characteristics such . retaining fully 

-e. for example, in i^^unrdia'™"'' -"^^^-t for 
coupling the i^unospecifL " " ^"""^""^ ^^olving 

«^etecti„g reagents such as radiois'^pl''""""^''''"^^"^ ^° 
Alternative J V 

aesired characteristics' arr''°'"''"' -ith 
cells derived fron. the tran ^^"""^""^ i^ortalized b 

Of the invention or fro. the "^^^^'^ 
these aniaals in response tn "^""^^"^^^ ^^"^^ provided by 
Thus immunization. 

antibodies directry^f^l'lT'""' '° harvesting the 
Obtained, typically froT 1 " ^« 

fro. the peripheral blold T " ^«i--='' 

immortalized using any ^f '^^'^^"^'"^ °^ ^V^Ph nodes and 
commonly using the fusion ^ ''^^^^^^ °^ techniques, n>ost 
Milstein Nature 245-495 nTyT^' °«oribed by Kohler and 
otherwise immortalized b . ""^^ ^^^"iting hybridomas (or 

^ «ils) can then be cultured as 
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single colonies and screened .or secretion of antibodies of 
the desxred specificity, described above, the screen can 

s hi ^ example, as described in the examples 

S below a sandwich ELISA wherein the monoclonal in the 

hy>r.doma supernatant is bound both to antigen and to an 
antxhuman constant region can be employed. After the 
appropriate hybridomas are selected h • . 

can be recovered ao.Sn ^"^"^ antibodies 

10 can be preparL ; conventional techniques. They 

cells usLT """'"^'"^ culturing the immortalized B 

cells usxng conventional methods, either in vitro or in vivo 
to produce ascites fluid. Purification of the resulting 
monoclonal antibody precarati r,n= , . w "^^^^it^ng 
4-h» ^= » preparations is less burdensome that in 

purification telig..:rn^^^^^^ 
proteins in the culture medium can be employed 
AS an alternative to obtaining human 
immunoglobulins directlv fyr^ 4.», 
20 cells derived from the .1 °' -ortali^ed B 

used as a source of Lar""' ; H ^"^^^^^^^^^^ ^^^^ - 
1 . ^ rearranged heavy chain and liaht chain 

icci for subsecfuent expression and/or genetic manipulation 
Rearranged antibody genes can be reverse transcribed from 

33 - ---- - 

-region can be exchanged for that of a 
rlio" 'T''^ ^li^in.tec altogether. The variable 
regions can be linked to encode single chain regions 

"ret' "''^"^ ^^"^^'^ ^° binding aLnty to 

30 comb. . '^''"^^'^ ^^^^ ^i^^t Chain 

aval a": :^": -terial is 

a 

iiicy to bind the desired target, and their 
human characteristic^.; ^ • "^neir 

v-L-ex^iscics, IS straightforward. 

35 and . h '''' ^PP^^priate genetic material is obtained 

glnces ' '° ^" -^^-^ 

sequences, including those that encode, at a minimum, the 

variable regions of the human heavy and light chain, can be 

xnserted into expression systems contained on vecto;s which 
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can be transfected intr. ^ 
c^escribea below, a ..rllTT" — »Mnant host cells. 

efficient processLT ° 
preferred. Typical 1 , ^^^i- cells are 

lypical mammalian c&ii i,'>.« 
5 purpose include CHO cells 29. I ^^^^ 

production ;f thV . : 
undertaken by culturing the ^od,. ' ' " ^= ^^^^ 

culture conditions appropriate f ^^^^^^-^ host under 
cells and the expression of the . °^ ^'^^ 

0 antibodies are then recovered fro! ^h"' ^''"^"'^^^ " 

expression syste»,s are r.rZ ^he 
peptides so that the refultlna '° '"'^'"'^^ ^^-^ 

the „ediu.; however, intraceUul ^^'^'^'^^ 
possible. ^"tracellular production is also 

In addition to del 

Of the i^ununoglobulin genes tf"'! °' "'"''"^'^ 

taken of phage dispLy " echnL " ^'^^^"^^^^ 

containing a repertoire of ant lb '° ^^^"-ies 

for the desired antigen ' " varying affinities 

it is unnecessary to i^orlllilTTn'' °' '"'^^ "P-toires, 

Inununized animal; rather 1 ^he 

•directly as a source of ^^A Z'''""^ ' ''^^ "--'^ 

froa B cells, e.g., ^eriv2*. °' "^'^^ine-i 

an expression library, for exa " ^"P-- 
transfected into ^. coii T ^ ^""'^^ ''^^P^^l' ^^^rary 

i^unoreactivity to the desired^'t.""" '^^^^'^ 

identification of high affi'L^ T for the. 
libraries are described by crLfitT" 

13:3245-3260; by NissL" * ' 

Griffiths, et ''''' "^"^^B, and 

Clones fron, the library arl . Ultimately, 

affinities of a desired ZnTT ^^^^i-^S 

DNA encoding the product r! ^"'^ 

recovered and manipulated foTs"t .'' ''"'^"^ " 
expression. Phage dis 1 standard recombinant 

using previously manipulated'''";''" constructed 
screened in si^iUr fash ""=^«otide sequences and 

-on- in general, the cDNas encoding 
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n7jT independently supplied or are ' 

linked to form F sn^^i^^r- x 

The nh^' ?K P-'^""^^" in the phage library. 

The phage library is then screened for the 
ant.hoa.es with highest affinity for the antigen and the 
. genetic material recovered fro. the appropriate c one 
Further rounds of screening ^, • 

original antih / ^^"^"'"^ increase the affinity of the 

original antibody isolated. The Manipulations described 
a^ove for recombinant production of the antibody or 
.edification to for. a desired analog can then be employed. 
X«n.M ,,'=°'"^-"^tion Of Phage display technology with the 
XenoMouse- offers a significant advantage over prev ous 
applications of phage display. Typically, to gLerate a 

D R et !l p ^i^Phocytes as described by Burton, 

' P^'^g- '^-^^ -ad. fin^ „C^ (iggi, 88-101,/ 

(1992) 12:3X75-3179, and Barbas III c'r I : 

However, to generate ^*n^-,'K ^- — -iuiee. 

it has ;een ITclsZlyT 

III C F et ir r synthetic libraries (Barbas 

I7si r" Acad. ,ri ns^ (1991, 89:4457- 

4461, cra»eri, A. et al., Bi^Techniaue^ (1995) 88: 9^119 ,r 
to prepare libraries fro. either autoi^une patllnts 
(Rapoport, B. , et al., Ii^Hnol^Today (1995) 16:43-49 
Portolano, S., et a] t t , / 49, 

vogel, „. et al l^'r ^""^ 111:2839-2851, and 

normal in^ividuai; , Tfi^^f^ '""^ - 

aj.^, i.e. naive libraries (Griffiths A D 
al., EMBO J. (19941 n-T,.- ^^^^ ^-^^«s, a.d., 

*^ 13.3240-3260, Griffiths, A.D. et al 

(1-3) ^:725-V34, Persson, M.A.A., et al., L 
^J^^^^J^ IZ^ (1.91) M:2432-243e, Crif f iths, TT, 
^^^^f^^n^^^MmnoX^ (1993) 5:263-267, Hoogenboon., H.r. , et 
al., J. Mol. R iol^ ^992) 227:381-388, Lerner, r.a. et al 

(1992, ^:1313-1314, and Kissi. , et al. ^eo /' 
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(1994) 13:692-698 Tvd " 

hu.an proteins have JZlTn J' "''^'^ '"'"''^ antibodies to 

- is .eii .no:n ^° 

station and so.atic .utation L . "'"'^^^ — - 

5 in the XenoMouse, repeated <^^iven. 

to so^atie":: ,:r::r^^^- — - 

affinity antibodies The =0"se=Juently, high 

readily a.pii,i,^ by Pcra""/"'°''"^ ''^'^ antibodies can 

'° antibodies isolated bv J 1 ^"'^ i">»unospecif ic 

^^^^^^^^-B^xL^r T""" ^-^nigues. Winter, 

— (1991) 18:7978- 
above, the modifi-^^ 
= ioci are manipulated usina .t . °' ''"'""''i^i-d rearranged 

constructing expression systel "^''"'^i-"* technigues by 
cell, such as, typically a' ' ^^^'^^^ ^"-t 

the desired l-^unoglobuUn or 

standard recombinant expres J Produced using 

purified using conventi^na! meThodT''"" ' "'^^^^^^'^ 

The application of +•>,« * 
antibody production has en hi Processes to 

immunospecific reagents with ^""^ P^P^^ation of huaan 
human antibodies have not h JT"^"^ antigens for which 
immunoglobulins that resultT " ""^^^ available. The 
and the analogs ^ade possible tT "^''^^"''--'^ribed methods 
compositions for use in thereby provide novel 

therapy. The Particular 'use'^wm h, and 

™noglobulin or analog preoar.H ''"P""^ °" the 

compositions of the invlf- general, the 

those ascribable to n~"ant" d"^^ ^ 
— antigen. such utilitL L . ° " ^'"'^'^'^ ^^^^-t the 
affinity lig^^ds for purifi" ' ^"^""P^^' as 

immunoassays, as components " ""^^"ts in 

therapeutic agents for ann ^""""oconjugates, and as 

Particularly .n thT"'^ ^^^-tions. 
■diagnostic agents for use 2 °' therapeutic agents or 

to employ antibodies or their 'r^' " '''^"^ advantageous 

neir analogs with fully hun,an 
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characteristics. These reagents avoid the undesired i^e 
responses engendered bv ;,nt-^K ^- unaesired immune 

Characteristics Jr\inl '^'^ °' 

species oth!^ T " originating fro. nonhuman 

result '° "humanize" antibodies do not 

elp e " '^''^ Characteristics. rl 

example, cha.erxc antibodies with .urine variable regions and 
human constant reaionq regions and 

r.^.H. regions are easily prepared, but, of course 

retain murine characteristic^, ir. ^v, • course, 

'-.r ~" ---- - 

nonhuman origin cannr^^ k . ^ypicaiiy of 

i^unospecifLr;y --P^^^ted without destroying 

... .r.:: ^^^^^^^^^^^^^^^ 
r:c~ — wit?.::;-. 

antiboaies'L\"tL" \™:n""'r ^"''^^"^ ^'^^^^ 

the methods Of ^TlJZll "'"^ ^^^^^^''^^ 

, . ^ invention. These include, but are not 

lamxtea to, the following nonli„iting set; 

C07, COS, cotrr: "sr^or " 

25 CD23, CD27 and Itl l' • ' 

B7.3 CdL Zd it , its ligands B7.X, B7.2, 

L g . " : ;:r ' ^-'^ ^^-^ ^- 

y gp , CD44, CD45 and xsoforas, Cdw52 (Campath 
antxgen,, 0056, C058, COSS, C072, , and TC« 

II th. T ^'""°=''"'P«^i^ility antigens, such as MHC class I or 
II, the Lewis V antigens, slex, sley, slea, and Selb; 

35 !J ' ^^-5' ^-6' „ac-l 

35 avp2, and pl50,95; and - "ac i. 
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luTtllT^ counterreceptors VCA«-1, ICAM-I, icAM-2, 
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' interleukin receptors, such as IL-ir, il-2R il-3R 

.r^.^, factors, such as TNFalpha, TGFbeta TSH 

HGFb.t«P -rS^"^ receptors, such as TNFalphaR, 

KPoT";sfT' IT'"^' -°<^-« family, 

EPO R. GCSF-R and other hematopoietic receptors; 



25 



IFNyR; 



interferon receptors, such as iFNaR, ifn^r, and 



FceRII; ^"""^^ receptors, such as IGZ, FceRI, and 



30 



endos 



tu»cr antigens, such as her2-neu, .ucin, CEA and 

j-a J. m ; 



35 (grass, ant.''"^'"' "'"^ "^^^ -^i^-' 

(grass) antigens, and urushiol; 

gCIXI HIV-Tl'vT'''"'' " '"^ glycoproteins b, h, and 

gCIXI, HIV 1 envelope glycoproteins, RSV envelope 
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glycoproreins, hsv envelope glycoproteins, EBV envelope 
glycoproteins, VZV, envelope glycoproteins, HPV envelope 
glycoproteins. Hepatitis family surface antigens; 

toxins, such as pseudomonas endotoxin and 

osteopontin/uropontin «;naVo 

H iicin, snaKe venom, spider venom, and bee 

venom; 



blood factors, such as complement C3b, complement 
10 C5a, complement C5b-9 Rh f^r-i-r.^ • PJ-ement 

=D 9, Rh factor, fibrinogen, fibrin, and 
myelin associated growth inhibitor; 

enzymes, such as cholesterol ester transfer 
protein, membrane bound matT-w 
i«! ^ w matrix metalloproteases, and glutamic 

15 acid decarboxylase (GAD) ; and 

miscellaneous antigens including ganglioside GD3 
ganglioside GM2, i«pi, i^^, eosinophil major basic protei; 

Type IV collagen, glycated lipids, .-interferon, A7, P- 
glycoprotein and Fas (AFO-i) and oxidized-LDL. 

Particularly preferred immunoglobulins and analogs 
25 TT « ^ith respect to human iL-e, human 

and : --lectin, human PTHrp 

and human gp39. Antibodies and analogs immunoreactive with 

septic Shock as well as autoimmune disease. Antibodies and 
analogs immunoreactive with GP39 or with L-selectin are also 
effective m treating or preventing autoimmune disease In 
addition, anti-gp39 is helpful in treating graft versus host 
disease, m preventing organ transplant rejection, and in 
treating glomerulonephritis. Antibodies and analogs against 
L-selectin are useful in treating ischemia associated with 
35 reperfusion injury. Antibodies to PTHrp are useful in 

treating bone disease and metastatic cancer, m a particular 
embodiment, human antibodies against IL-8 may be used for the 
treatment or prevention of a pathology or condition 
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associated with il-r c„ u 

^i-nite. to, tu J ^^-^ 

eae.a, asthma, ischemic . seasltcr^'" ^"^""^"^^^ 
infarction, inflammatory bowel dis. " '"^^^^^^^^^ 
= disease and ulcerative colTtLf '"^^'"'^ 
autoinunune diseases (such a ' ^""P^^^^^^^^' --tis, 
syndrome, vasculitis arthritis, Sjogren's 

nephritis, renal fa ;re T"''"^'"'^' 

inflammatory dermatitL pso" - 
' allergic angiitis, ret ^a uvei::;' ^^^^"^''''^ "^'^"^^^ 
neurological disorders suchT . =°"^""=^i^itis, 
»«ningitis, acute lung in-lv' TT' sclerosis and 

syndrome (ards, septL h . ' respiratory distress 

involving leu. yr:::,,^:^' 

-Itiple organ f ailure al! • '""^"^^^^^ -^-o^der, 
complex mediated diseases In" ^"^^^--antlbcdy 
Pleurisy, aveolitis, vasc^llti?"""'^" - 
bronchitis, bronchiec^r ' ^h^onic 

Wegener. .rS.ZlZT ^^^^^^^ , 
Tv«i.»i ! vasculitic syndrome. 

using the z::L::ToZz:.t:r' 

systemic lupus erythemrr ^"'^ analogs include 

psoriasis, S^ogrel^^^^^^ — 
disease, dermatomyositis ' =°""ective tissue 

Behcet's <aisease, C :'j:;7^^^^"' syndrome, 
Crave^s disease, .ulUple :ci:::;: "^^^^"^-^ thyroiditis, 
pemphigus. sclerosis, myasthenia gravis and 

administerlrinTehr!!^" applications, the antibodies may be 
-ey may be administr^IT ^""""^ '^^^^ 

agent to reach the des^.d 7 '''' ^"^"'^^ -^i- 

intravenously as by boLs ,r . 

period Of time, by inL ^ ""tinuous infusion over a 

intraarticular subcutaneous, 

inhalation rou;es :;r:::^;'.'"""'^"^' - 

Single dose or a series TtZZZ' " """"^^"^ " ^ 

For parenteral administration ^v. 
be formulated as a solu^,- the antibodies may 

solution, suspension, emulsion or 
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lyophilized powder in association with a pharmaceutically 
acceptable parenteral vehicle. if the antibody is suitable 
for oral administration, the formulation may contain suitable 
additives such as, for example, starch, cellulose, silica 
various sugars, magnesium carbonate, or calcium phosphate 
suitable vehicles are described in the most recent edition of 
Remington's Pharmaceutical Sciences, A. Osol, a standard 
reference text in this field. 

For prevention or treatment of disease, the 
appropriate dosage of antibody will depend upon known factors 
such as the pharmacodynamic characteristics of the particular 
antibody, its mode and route of administration, the age 
weight, and health of the recipient, the type of condition to 
be treated and the severity and course of the condition, 
frequency of treatment, concurrent treatment and the 
physiological effect desired. The examples below are 
intended to illustrate but not to limit the invention. 

in these examples, mice, designated XenoMouse~, are 
used, for initial immunizations. A detailed description of 
20 the XenoMouse- is found in the above referenced PCT 

application WO 94/02602. Immunization protocols appropriate 
to each antigen are described in the specific examples below. 
The sera of the immunized XenoMouse™ (or the supernatants 
from immortalized B cells) were titrated for antigen specific 
25 human antibodies in oa^-h • 3 **j.v, 

oaies in each case using a standard ELISA format, 
in this format, the antigen used for immunization was 
immobilized onto wells of microtiter plates. The plates were 
washed and blocked and the sera (or supernatants) were added 
as serial dilutions for 1-2 hours of incubation. After 
iO washing, bound antibody having human characteristics was 
detected by adding antihuman ^, or y chain antibody 
conjugated to horseradish peroxidase (HHP) for one hour. 
After again washing, the chromogenic reagent o-phenylene 
diamine (OPD) substrate and hydrogen peroxide were added and 
5 the plates were read 30 minutes later at 492 nm using a 
microplate reader. 

Unless otherwise noted, the antigen was coated 
using plate coating buffer (o.l M carbonate buffer, pH 9.6); 
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the assay blocking buffer 

and 0.ox% thWoLl L PBsW 2° 
-lor development was ciZl f"/,"'''"'' '""^^ "^^^ - 
Phosphate 17.96 g/i; the d.v T ^'''""^^ 
5 i^n^ediatel, before u.J^^T.TT IT'^"" ^""^ 

-0, Plus 5 ™i » -^--te buffer; .o .g 

stop color development) LsTr^ulf °' ^"^^^ ^° 

solution was o.os. .weL .o L pbs 

0 

-tched and i^uni.eTL'r'Tr" "^^^^ ^.e- , 

-ulsifiea in in=o».,„: r'^^""''"^^"^' ^^th 50 

/^g human iL-fi 

i-nunization and In col, 1^"'''' '"'"""^ '''' ^^'^^^y 
^n^ections. ..e Jo! r^c: "JT^ ^^^"^"^ -se^ent 
Seru. titers were deter^inL -eeks apart, 

following each aose tL^ea,' 

the retrobulbar plexus 6-7 days a^.'""' Perfonned fro. 

was allowed to clot at roo» I ^"^^ctions. The blood 

then incubated at 4'c for Tt r^"^"" ^"^"^ ' '^^-^ and 
and collecting the sera. ^ """"'^ separating 

applying lO^^Vwrn^r"''"''^"' described above by 

coating buffer.' ^-n X.-. at . 

or at 37.C for 2 hours and ^"^"^^'^^'i 4=0 overnight 

^u..er. Addition o/ir^.TZr.tV"''' ^" 

by incubation at roon. temper!! t " 

additional 3 washes. ^^"'P""'"" ^ hours, and an 

Then, 50 ;il/well of h • i 
positive and negative control ^""P^^" '^"^ 

-ates were then incubated .t ^ ^° 

and again washed 3 timea. ^^"P^^ture for 2 hours 

antihuman TlZ^^Zi::''^: ^^^^^ ^ ^^^her mouse 

-use antihuman . chara^trbTd"'"" " ™' ^ 
V2,000, diluted in bio.. ""^"^ated to HHP at 

blocking buffer was added. After a i 
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hour incubation at room temperature, the plates were washed 3 
times and developed with OPD substrate for 10-25 minutes. 50 
;il/well of stop solution was then added and the results read 
on an ELISA plate reader at 4 92 nm. The dilution curves 
resulting from the titration of serum from XenoMouse~ after 6 
injections are shown in Figure 3. The data in Figure 3 show 
production of anti-lL-6 immunoreactive with antihuman k and 
antihuman ^ detectable at serum dilutions above 1:1, OOO. 

Example 2 
Human Antibodio s Against Human TtJ-Fn 
Immunization and serum preparation were conducted 
as described in Example i except that human recombinant TNFa 
(at 5n<3 per injection) was substituted for human lL-6. 
ELISAs were conducted as described in Example i except that 
the initial coating of the ELISA plate employed 100 /il/well 
recombinant human TNFa at i ^xg/ml in coating buffer. 

The dilution curves for serum from XenoMouse" 
after 6 inductions obtained are shown in Figure 4. Again 
significant titers of human anti-TNFa binding were shown. 

Semm titers for hy. tin, and h« after one and two 
immunizations of the XenoMouse" are shown in Table i. When 
challenged with TNF-a, the XenoMouse" switches isotypes from 
a predominant IgM response in the first immunization to an 
immune response with a large igG component in the second 
immunization. 
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Examp le 2 

prcte. .2: ::::: ™ - ^ ---^ 

^ follows. Hu^an C04f con.Lts oTtT "^^"""'"^"^ "^^^ - 

aon..i. corresponding to residues 31 0^.'''°''^^"'^ 
chain Of the CD3 complex nZT ""'"^^ ^ 

aescri.ed in Roberts et a I Bl T "'^^ 
10 introduced into th. r- l 1 ^""^ ^^^878 was 

aescri.ed .re"":;: 'TT r"""" 

(15") 22:10454 using t^e Kat h' ^^^^^"^^^^^^^-^^Um 
described by Finer el T 1. ^ ^^i-iency transduction 
2H3 cells at 10' cells per' ^^^^"i'' ^I'" 
+ 20% FBS (Gibco) and 16 uZ\ T 

Of proviral supernatant , or r / ''^^"^ ^" ^^-^ 

Of »ediu. was removed a„d"n °- 
retroviral supernatant wer aadeVt' ^""^ 
cultures incubated o.srrZl It ""'^ 
0 expanded in dmem-- . Z .t i . "''^ ^^^^^^ 

available for sortina 1 sufficient cells were 

were sorted using the PACST^', ^^"^"^ -^^^ 
cells were stain!d for hu Diclcinson, . The 

PE antibody and tbe tip T3\" ' '"""^^ ^"^^'^^^ 

I«ununization! ^'^"=""9 cells were selected. 

Bx..ple 1 usinH^" 0 :eTirp~ ^^^^^^^^^ ^" 
primary injection was subclt '""^"^ ^'^^^^ ^'^^ 

.ice received /Inje^tr^ irapt: 

:::eTtrt::t^^^^^^ - ~t::-.:::: r 

100 .1 per well of reclbrn T ^'^^^ ""^"^^ 

coating buffer. rZ lTrll ' °' 

XenoHouse- after 6 in.. . " '""^ 

Of .u»an anti!coVre ^= ^" — - -ters 

representing greater than 1 '"'^'^ concentrations 

y 9 -cer than those of i: 1,000 dilution. 
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P"tein in C5X .^Us i Lir^'^' ^ ^^^^^ ^i^Playea ' 

cells. Tho transfected cells ' ''"^'^"^^ transfected CHo"~ 
activated cell sorting usLa ^""^^ fluorescent 

dxshes. Negative control cells ^" - 

9ag/pol/env genes of Moloney vLsT (transfected with 

fflediim without G4ifi. ^ ^"""^^ in the sanie 

Primary inununiza^-^^^ 
-bcutaneously at the base 

vere intraperitoneal. 70-100 ""'"^^^^^ injections 

cells were used per injectLn f """" ^ransfected CHO 

2-3 weeks apart. ' ^ ^°tal of five injections 

Were coi i 

analyzed by elisa in a pr^tolr ^'"''"^^'^ ^^^-P^- X and 
Example i. Protocol similar to that set forth in 

For the ELISA the * 
into 96 wen Plates and 'cell f ^"f'""^^'^ "^^^ were plated 
depending on cell number and 1-2 aays 

The ceils were fi.ed by .^rs, "^^^ confluent, 

then fixing solution (5, glacirr ' ^ 
was added. The plates were L! .T"'" ^^^^^^^D 
and can be stored at this t "'"''^^"^ "^^'^^ 5 minutes 
sealers. temperature if sealed with plate 

The ELISA is beaun u . 
temperature, fii^Mng to relvr . 

ti-s with DMEM medium contaLlno ^"^^^ = 

The wells were treate" 1 ^^l- 
- With positive or negative ZL dilutions 
wells contained murine igcT™ 

selactin. ^''^ ">onoclonal antibody to human t- 
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The wells were incubated for 4 5 ininutes and 
monolayer integrity was checked under a microscope The 
wells were then incubated with antihu^an . chain antir. 
antihuman u chain antih^^, antibody or 

5 Example The Plates "''^ ^—i''^^ in 

again with pes and "'''^ -nc^ 

gain with PBS and monolayer integrity was checked Th« 
plates were develooed c-^ . "-necjced. The 

The results for seTL froTx '"^^^^^^ 
an. hu.an ant LdLs ::th tTT^^^ ^ 
10 cells were obtained How "-^^^^^^^ =o«trol 3T3 

for the L-selectL ; J 

3T3 cells. These result r "'"^^"'^ ^° ^--^^^ 

antibodies spe i ir L " sT t^^ 

regions and .u.an . ^1 ch":::^" ^ ^^^^ ^^^^ 

were also ttteTLT~1/r 

egress L-selectin h^" ! "-trophils which . 

follows: neutrophils were prepared as 

peripheral blood was con^^^- ^ ^ 

i» i>PBs/2% res. " M «.shsd tvi„ 

^. neutrophil, t„.„ 3t.i„.a with either; 

ea with cells expressing human gp39. 

FACS. The'rlu'lt's""; ^T" "^^^^^^^^^^^ -^ly.ed by 

Figure 8. ^ntiserun, fro. XenoMouse'" are shown in 

These results show the presence of antibodies in 
immunized XenoMouse" seru™ k antiDodies m 

V, ■ ■ serum which contain fully human liohi- 

chains immunoreactive with r =»i >. ^ 

e with L-selectm. The negative control 
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antiserun, fro. „ice inununized with h 
antibodies reactive aaainc^ k ^ contain 

■^ve against human neutrophils. 

5 Examp 1 » q 

gp39 (the ligand for rnl^ 
activated hur,an CD4 T cells " "Pressed on 

immunized with r^f-r,»K- ^' '^''^ °^ XenoMouse"- 

-ntained .uii/::: r::t^^ ----"^ - — 

The antigen ccnsisted T'^'^^''^ 
300.1. cells or Of CHO ZT'lJ"''''' ^ransfectants of 

Figure 9. cHO cells ..re ZT/ ™' ^ ^^ovn 

5 supplejnented with additional If • ^^^^^^in^' MEM, neaa 

thyiaidine. The cells '^^^'"'^"thine and 

at 9 .g/io c. Plate (s x 1^"';"?"''' ^^^^ -^^or 

vector pSV2DHP^- (subranani et ai T. ^""^ """^ -'^"-sing 
^••354, at 1 ,g/,o c» Plate usina 'i^^"^^ 
transfection. 24 hour. , ^^^""^ Phosphate 

the original »ediu. ci:,::::! ^PUt X:.o into 

producing gpas were sorted "'^ '^^^^^ 

antibody. ^^^'^ using an anti-gpag 

Mice grouped as 
immunized with 300 19 cell "'^"^'^ ^" ^''^"^^^ ^ 
immunization subcutaneous ly aTth^K"' "^'^ "^'"^ ^^^"'^^i' 
secondary intraperitoneal Lw. °' "^"^ ^^^h 

were harvested as described i„ ^°"' ^^^""'^ ^^^^ 
The ELISA procedure was col . ' ^^"^ -say. 

in Example i; the .i....:: substantially as set forth 

cells expressing gp39 grown • ^^^^ 
glucose, .0% PCS, 4n^ gluta,L"e' '".^ " '''' 

solution for aZ, ' n acid 

ELISA assay, the cells wer. . ^''^ ""^^ Preceding the 

filtration plates at 10^ cei, ^'"^^'^ ^"^^ ^^^^ 

overnight. The positive ! incubated at 

gP39; negative controls werT ! antihuman 

vith an antigen other than gp3. T f"" '""""'^^"^ 

ypjy. 50 Ml of sample were used 
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T '"'^ ^'^^-i"-^^ after . 

in ct.ons fro„ .ice in^unized with gp39 expressed on CHO 
cells are shown in rig.re io. As shown, the sera contained 
ant.hu.an gp3s i:n»unospecif icity which is detectable with 
ant.-hu.an . and anti-hu.an . chain antibodies coupled to 



Example 

££gBa£- ation Of Hnm an _M_abs Again..- T etan.,. t..^^ 
The antibodies prepared in this example were 
secreted by hybrido.as obtained by i»„ortali.in, a cells .ro. 

:::::::: "''^ ^^^^"-^ i-ni.::L 

protocol was s..ilar to that set forth in Example i usin. 50 
Mg tetanus toxin emulsified in m^r^i^^ ^ ^ 
intraDerlton«.i • complete Freund's adjuvant for 

intraperitoneal primary immunization followed by subsequent 
intraperitoneal injections with antigen incorporated into 
incomplete Freund's adjuvant. The mice received a total of 4 
infections 2-3 weeks apart 

. "^^ainea, a final ammunization dose of 

antigen m PBS was give 4 days before the animals were 
sacrificed and the spleens were harvested for fusion 

P3X63 Ag8.653 as described by Galfre, a. and Milstein. C 
Methods in RnT'^anmnrry (igsi, 73:3-46. 

15% FCS conr"" resuspended in DMEM, 

nen/str' "^^ supplemented with glutaminc, 

pn strep for culture at 37-0 and 10. CO,. The cells were 
Plated in microtiter plates and maintained in HAT- 
supplemented medium for two weeks before transfer to HAT- 
hvbr ^-^^ from wells containing 

hybridomas were collected for a primary screen using an 

Wherein th!'! f^''^ -"ducted as described in Example 1 
Wherein the antigen coating consisted of 100 pl/well of 
tetanus toxin C lTTr\ ■ Hx/weii or 

(TTC) protein at 2 yg/ml in coating buffer, 



wo 96/33735 

PCTAJS96/05928 

followed by incubation at 4»r ^ 

IgM was used as descrLL ^-^ated .ouse antihuMan 

secreted anti-^TC acco' i " ^^'^-^^ that 

^ - ™rrt\™^^^^^^ 

As shown in Fimi-rc* 1 1 
human anti-TTC which is ! . ^'-^ ^"l^V 

antihu^ , Chain a' ! ^ '^'^'^ HRP-conjugated 
Chain antibodT s ' HHP-conjugated antihu^an . 
0 confirmed in Figure n. 

The antibody secreted by D5 i did nn^ • 
m ELISAs using tnFo il ^^^.i did not imaunoreact 

under conditions where uZ'J'' ^^"^^^i-ed antigen 

immunized with TNFa jj^ T '^" ''""'"'^ ^"'^ ^^nomice 

positive ELISA results ""^^^^^^^1^) showed 

encoding thT^^^^ ulTr ^^^"^"^^ 

isolated from about io« hyrn^ "'"'^'^ 
ODNA using random hexame/. "° 
product were ampu": ^pL^ ^^T^ ^^^^ ^ - 

The cell line Lft -PP"priate primers. 

Chains; for PCR amplifLali.rT, '° """"'"^ ' 

the primers used w«e ° '^''^ ^"-'^-^ '^''^A- 

^or priming from the co^tant "'^^^^^^ 

used in egual amounts rr p^te LTt?""'""^ 

antibody ae'LTf^'l'l^r^^^ '^^^ 
constant region, mg 24v; 

and .P. (S'-TTTxio,,,,,,,,;^^^^"^^^^^^^ the variable 

from the constant region teL^^ ' '° ^^''"^ 

Clone 05.1, this show^ '"'^'^'^^ ^^^^^^^ 

human variable fragment te t7 h ^'^^ 
and the human .oirZ, se^l'^^T: ^ ^^"'^^ 
constant region. There w^re tvTb 
ger^line sequence in the variabl " 

ne variable region, both in the CDRs. 
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TWO additional n,utations were in th. n 

nongermline nucleotide add<. '^^^"^ '"^ ^i'^ 

junction. -dditxons were present at the d.-j. 

variable region B3 and huJn ' ^ 

->>ere are nine base-pair aL.Ir'"""^ 

sequences, three ,aUin, wxtTcoH:" ^^^"^^"^ 

10 

^^'^^^^^^^-^Qtibodies^^^ 

Groups Of XenoMouTe^-a wer« 1 

intraperitoneally with eith immunized 
BTG, as described by Ratcliff ^'"''^ ""^ugated with 

" 1^:109 (1990), or with PTHrp'^r-,!^' ^^-^^^i^^ISMs 
branched-MAP (multiple an^/ ^ ^ ^ synthesized as a 4 
antigens were e^ulsLL "^""^"^ • ^^e 

and injected i.p. ^t a dose ,f adjuvant, 

intervals, and bled after t„ • ^^"^ ^"'"^^ " ^ week 

20 from thl., m ° injections. . The sera ok*- ■ 

" bleed were analyzed by e^xsa as describe! ' 
Serim titers for hv h,, . ^escribed supra. 

iBununization of the XenoMou^e» arl T " 
immunized with POHrp, the XeL I ^" ^^''^^ '^^n 
in 5 Of 7 „ioe on tli f bl ^^^^ ^^^ers 

- -ed, , Of 7 .ice Show h[g, se," tit' '^^^"^ 

igh serum titers on the first bleed. 
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^i-. bleed after 2 immunizations with either PTHrp-BTG conjugate 



10 



15 



20 



25 




30 



35 



describe, in Bxa.pL , ZcelTi: ^ 

used as an inununogen. """""" recombinant IL-B was 

recovered !e"l' TllT ^^^^ "^^"^ 

^Vwel. o. reco„.inantlt xTs^ TIT] """^ "° 

buffer. The results obtained f ^''^ '^'^'^"^ 

from XenoMouse- after . "dilutions 
"er 6 infections are shown in Figure 14 
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Human anti-iL-8 binding was again shown at serum dilutions 
having concentrations higher than that represented by a 
1:1,000 dilution. 



Example 9 

Preparation of High Affinii-y H uman Monorlonal Antihnriioc 
Against Human IL-8 
Groups of 4 to 6 XenoMouse'" aged between 8 to lo 
weeks old were used for immunization and for hybridoma 
generation. XenoMouse™ were immunized intraperitoneally with 
25 ng of human recombinant-lL-8 (Biosource International, CA, 
USA) emulsified in complete Freund's adjuvant (CFA, Sigma) 
for the primary immunization. All subsequent injections were 
done with the antigen incorporated into incomplete Freund's 
adjuvant (IFA, Sigma) . For animals used as spleen donors for 
hybridoma generation a final dose cf antigen in phosphate 
buffer saline (PBS) was given 4 days before the fusion, 
serum titers of immunized XenoMouse- were first analyzed 
after a secondary dose of antigens, and from there after, 
following every antigen dose. Test bleeds were performed 6 
to 7 days after the injections, by bleeding from the retro- 
bulbar plexus. Blood was allowed to clot at room temperature 
for about 2 hours and then incubated at 4 9C for at least 2 
hours before separating and collecting the sera. 

Generation of hyb ridomafi 

Spleen cells obtained from XenoMouse"* previously 
immunized with antigen, were fused with the non secretory NSO 
myeloma cells transfected with bcl-2 (NS0-bcl2) as described 
in Galfre G, et al . , Methods in Enzvmologv 73, 3-46, (1981). 
Briefly, the fusion was performed by mixing washed spleen 
cells and myeloma cells at a ratio of 5:1 and gently 
pelleting them by centrif ugation at BOOXg. After complete 
removal of the supernatant the cells were treated with 1 ml 
of 50% PEG/DMSO (polyethylene glycol MW 1500, 10% DHSO, 
Sigma) which was added over l min. , the mixture was further 
incubated for one minute, and gradually diluted with 2 ml of 
DMEM over 2 minutes and diluted further with 8 ml of DMEM 
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over 3 minutes. The r^i-^^^^^ 

r^r^r.^, . P^ocess va s performed at 37 sc with 

continued gentle «^i-i>-.-^« with 

y nrie stirring. After fusion the cells w.y-. 
resuspended in DMEM, 15^ Fcq ^ ^ ■ • 

' -u^o rt,^^ containing HAT, and 
supplemented with L rTi,,+-, • 

^ =C an. xo. CO. n IT'ZT' '""^ '^"^^"^^ " 

well .icrotiter trays c ,. '''''' ^^"^-'^ 

supplemented ^edxa 2" '^'^ -^^^t.ine, in HAT 

supple.ente. . ^ / ^L^l - H. 

hybrid cell growth and "'"^ 

- containing H^ridoirir::::::::: 

analysis for the presence 0^ ^. ' 
hu.an Kappa chains in an antil ^^"^^ 
above. Positive cultures wer ." '"^^^^^'^ 
and When reaching conf luence t '""T^"^^" '° ^^'^ ^^^^^^ 
15 Supernatants were tested L '""^'^^'^^'^ Plates, 
presence of human ^ huL ^"""""^ ^"^^ 

AS Shown In tLLT' "' '^^^^ 
.uny human .onoclona. 1^1'^^^"' ^^^"^^"^ 
IL-8 have been generaterfr -P-^^icity for human 

20 Of these human LnoLl' "^"^'"'^"'"^ all 

Chain is ^ssoc.lZTtl .TT'"'': ^^^^^"^ ^^^^ 

° with the human kappa light chain. 
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TABLE 3: ELISA determination of heavy and light chain 
composition of anti-TT p k 

anti iL-8 human monoclonal antibodies 

generated in XenoMouse"* 



15 




20 



25 



30 



these antiL^Ie? ^^""'"^ ^^^^ters of 

their dissLLtI;n ! . ''"^ °" ^"^ °" 

PI..«on resonan t l^::r:. ^V'^'" ^""^"^^"^ 
antigen-coated ,ol. dp ^ '^"'^"^ °' ^" - 

BIAcore reagents and instrumentation: 

surf... JT instrument, CH5 sensor chips, 

surfactant P20 anH 

hvH. ■ ^"^"^ coupling kit containing N- 

hydroxysuccmimide fNHSi w ^-v, ^ • 

carbodimide (EDO) ^^^f ^'/"^f^^^-^- ' ^"'^-thyla.inopropyi, - 
I "c, , and ethanolamine were purchased from 
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Pharmaicia Biosensor tt««s^u • ■> • 

II ft on^ I-^a^bilization of human recombinant 

IL-8 onto the sensor surface was carried out at low levels of 

according to the general procedures outlined by the 
5 manufacturers. Brip-Fiv ^-e*. 

Briefly, after washing and equiiibratinq the 
.ns ru.ent with HZPES buffer (HBS; 10 H.P.s, iso JlT 

li l ZlT''" ^"^^^^^ -^i-ted and 

IL-8 i^obili^ed for the subsequent binding and kinetic 
studies. The sensor surface was activated with 5 .1 of a 
10 fixture Of egual volu.es of NHS (0.1 M) and EDC (o'l „, 

TToTtT V ^'^"^^ activation, then 

5 Ml Of the ligand (hun,an recombinant IL-8) at 12 ug/»l in T 
2 -leate buffer, p„ e.O was injected across the ac a ed 
IS : tTL^intctr^^ non-con,ugated active sites were blocL 
was washed t ethanol,»ine. The surface 

Of 5 . Tx : ;;cT" ''-"<^ ^i^-'^ by injection 

Of 5 Ml 0.1 M HCI. All the immobilization procedure was 
carried out with a continuous flow of HBS of xo ^l/min. 

20 Hat ""''^ °^ in 

20 separate experiments, were immobilized on the sensorshi^, 

na'w -nu^acturers x, ooo KU corresponds to bout 

1 ng/mm^ of immobilized protein) . 

K K ^^^^^ ''"^^^'^ surfaces were used to analyze 

hybridoaa supernatant.i fr^-r- *.u ■ . . analyze 

2E .r,^ ^ ^- ^ "^^""^^^^ *heir specific binding to ligand 
25 and for kinetic studies The. y^^*. ■ -^-'■gana 

the analvt^ h- regenerating condition for 

the analyte dissociation from the ligand in these sensorships 
was an infection of lo ^1 lOO mM HCl with no significant 

ilgl^atrr ~ — - -~d 



30 



35 



Determination of the dissociation, and association rates and 
the apparent affinity constants of fully human monoclonal 
antibodies specific for IL-8. 

The determination of kinetic measurements using the 
BIAcore in which one of the reactants is immobilized on the 
sensor surface was done following procedures suggested by the 
manufacturers and described in Karlsson et al. "Kinetic 
analysis of monoclonal antibody-antigen interaction with a 
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new biosensor based analytical system." J. Immunol. Methods 
(19910 145, 229. Briefly the single site interaction between 
two molecules A and B is described by the following equation. 

d[AB]/dt=ka[A] [B]-kd[ABJ 

in Which B is iimnobiliEed on the surface and A is injected at 
a constant concentration c. The response is a measure of the 
concentration of the complex [AB] and all concentration terms 
can be expressed as Response Units (RU) of the BIAcore: 



20 



dR/dt-kaC(Riiiax-R) - kdR 

where dR/dt is the rate of change of the signal, C is the 
concentration of the analyte, Rmax is the maximum analyte 
binding capacity in RD and R is the signal in RU at time t 
in this analysis the values of ka and kd are independent of 
the concentration of immobilized ligand on the surface of the 
sensor. The dissociation rates (kd) and association rates 
<ka) were determined using the software provided by the 
manufacturers, BIA evaluation 2.1. The dissociation rate 
constant was measured during the dissociation phase that 
extended for 10 minutes at a constant buffer flow rate of 45 
ul/min, after the completion of the injection of the 
hybridoma supernatants onto the surface containing 
immobilized lL-8 . The association phase extended over 1.25 
minutes at a flow rate of 45 ul/min and the data was fitted 
into the model using the previously determined kd values. At 
least two surf aces. with different levels of immobilized 
ligand were used in which different concentrations of anti 
IL-8 hybridoma supernatants were tested for binding and 
analyzed for kinetic data. The kinetic constants determined 
on these two surfaces are presented. in Table 4. The 
affinities were determined to be very, ranging from 7 X lO'^^ 
3 5 to 2 X 10-' M. This compares vary favorably with the 

affinities of murine monoclonal antibodies derived from 
normal mice. 
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TABLE 4: Kinetic constants of fully hu:nan monoclonal 
antibodies (lgG2, kappa) derived from XenoMouse^- n-. ,ith 



Hybridoma 


association 

rate 
ka (M V*) 


dissociation 

rate 
kd O 


Dissociation 

Constant 

KD (M) = kd/ka 


BIAcore 
surface 
h-IL-8 
[RU] 


I8DM 


3.36 X lOfi 
2.80 X 106 


.2.58 X 10^ 
1.73 X 10-4 


7.70 X 10-11 
6.20 X 10-11 


Si 

134 


I8K2-1 


4.38 X ins 
3.83 X 105 


6.73 X 10-4 
6.85 X 10-4 


1.54 X 10-9 
1.79 X 10-9 


81 
134 


I8K2-2 


5,24 X ins 
4.35 X 105 


2.26 X in^ 
2.30 X 1(M 


4.30 X 10-in 
5.30 x 10-10 


81 
134 


I8K4-2 


5.76 X inrt 
1.95 X 106 


8.17 X 104 
3.84 X 10-4 


1.42 X lo-in 
1.96 X 10-10 


134 


I8K4-3 


2.66 X 106 
1.46 X 106 


7.53 X 10^ 
5.72 X 10-4 


2.83 X 10-10 
3.90 X 10-10 


81 
134 


I8K4-5 


1:00 X 105 
1-70 X 105 


9.04 X in-4 
4.55 X 10-4 


2.26 X 10-9 
2.68 X 10-9 


li 
134 







15 
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Methods for i.m.tlon nf neut.nnHn. 

antibody activij-y 

The prWy in vivo function of il-8 is to attract 
and activate neutrophils. Neutrophils express on their 
surface two distinct receptors for iL-8, designated the A 

the fully hu.an antibodies could neutralize the activity of 

neut;oo"ls " ^^^^^^^^ ^'^^ 

blocrb H ^"^^^^^ °' antibodies to 

block bandxng or radiolabelled iL-e to neutrophil lL-8 
receptors was tested. m a second assay, the antibodies 
were tested for their ability to blocK an IL-S-induced 
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neutrophil response, namely the upregulation of the integrin 
Mac-1 on the neutrophil surface. Mac-1 is composed of two 
polypeptide chains, CDllb and CD18. Typically, anti-CDllb 
antibodies are used for its detection. 

Isolation of neutrophils: 

Human neutrophils are isolated from either freshly 
drawn blood or buffy coat. Human blood is collected by 
venipuncture into sterile tubes containing EDTA. Buffy coats 
are obtained from Stanford Blood Bank. They are prepared by 
centrifuging anticoagulated blood (up to 400 ml) in plastic 
bags at 2600 xg for 10 min at 20 °C with the brake off. The 
plasma supernatant is aspirated out of the bag and the buffy 
coat, i.e., the upper cell layer (40-50 ml/bag) is collected. 
One unit of buffy coat (40-50 ml) is diluted to final volume 
of 120 ml with Ca=% Mg=*-free PBS. 30 milliliters of blood or 
diluted buffy coat are transferred into 50-ml centrifuge 
tubes on top of a 20-ml layer of Ficoll-Paque Plus (Pharmacia 
Biotech) . The tubes are centrifuged at 500 xg for 20 min at 
20«C with brake off. The supernatant, the mononuclear cells 
at the interface, and the layer above the pellet are 
carefully withdrawn. To completely remove the mononuclear 
cells, the cell pellet containing neutrophils and 
erythrocytes is resuspended with 5 ml of PBS and transferred 
into clean 50-ml tubes. The cells are washed in Ca^\ Mg^*- 
free PBS (300 xg for 5 min at 4«C). The erythrocytes are 
then lysed with ammonium chloride. The cells are resuspended 
in 40 ml of an ice-cold solution containing 155 mM NH.Cl and 
10 nM EDTA, pH 7,2-7.4. The tubes are kept on ice for 10 min 
with occasional mixing and then centrifuged at 300 xg for 5 
min at 4''C. The pellet is resuspended in PBS and washed once 
(300 xg for 5 min at 4°C). if erythrocyte lysis appears 
incomplete, the treatment with ammonium chloride is repeated. 
The neutrophils are again washed and finally suspended either 
in assay medium (RPMI-1640 supplemented with 10% fetal calf 
serum, 2 mK L-glutamine, 5x10'^ 2-mercapthoethanol , IX non- 
essential amino acids, l mM sodium pyruvate and 10 mM Hepes) 
at a density of 3x10' cells/ml or in a binding buffer (PBS 
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containing 0.1% bovine sernT. • 

density of 6xio^ cens/.T '^'^^ ' ^ 

IL-8 receptor binding assay: ' 

0.1% bovine seru» albumin ! ^"^ containing 

A final voiu^e o. . oT ^'"^ ' 

n« [-IJ-hu^an-lL-s (ATe^h" ' '""'^ neutrophils, 0.23 

XO ooncentrations of Ll^IId ' '""'''^ ^^^^^"^ 

was added to each wen ! "^"^^^ ^""-^ 

cells were ^a^hed s't '"''^'^'^^ ^° 

PBS, Which was removed by aspL::' ^""^^^^ 
dried, 3.5 „i Of scintilL. ^''^ """" ^i^" 

" safe, ana filters were e l:!: ^^^^^^ ''"'^^^ 

The data obtained is" ! °" ' ^"'°°"<= "^-nter. 

3, Which is calculate!! ^ ^'^^'"'^ — 

.divided by the cp„ i„ the 2 " ''"'"""^ ^"^^•'"-^V 

and multiplied by aoo tl^TlT ^^"'^^"^ buffer only 

20 anti-iL-a monoclonal. I T ^ ' °^ ^« ^^^aan 

neutrophils. ^ "^^^^'^ ^-<^-g to human 

Neutrophil CDlib („ac-i, expression assay 

Human lL-8 at a 

25 preincubated with ^ concentration of ao nM was 

antibodies at 40c 21 "7 """"^"tions of monoclonal 
additional 30 min ^"'^ "'^ - 

in the presence oMb ^^''"'^^^^^ — ^'^-ed to 

«in, and incubated wit, p. c"" 
'0 (Becton Dickinson) for 4. "ouse-anti-human-CDiib 
With ice-cold PBS contail"" " ""^^ "^^^ ^^^^^ 

Fluorescence was measu" ''''' 
analyzer. . »ouse I L^Vant::: 

Obtained from R&d System t '"^"''^^^ '^"'■an CDUb 

5 While the purified myeloma T" " ' ""^-^ 

as a negative control in" (Calbiochem) was used 

levels Of CDU. on neutrol , -P"-ion 
the mean fluorescence chan7, '''^ expressed as 

Channel. The mean fluorescence channel 
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derived form the negative control antibody was subtracted 
from those of experimental samples. 

mean fluorescence in mean fluorescence in 

presence of il-8 - the presence of 

- ....... antibodies 

■6 inhibition = 

mean fluorescence in mean fluorescence in^ 

the presence of IL-8 - the presence of 
^^^y human IgG2 



As shown in Table 5, five of the six antibodies blocked 
upregulation of CDlib to some degree, with three of the five 
15 giving complete blocking. 
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TABLE 5: Inhibition of CDllb expression on human neutrophils 
by monoclonal antibodies against IL-8. 
Antibody Concentration (nM) Inhibition of CDllb 

expression (%) 



R&D anti-IL8 


333 


100 


I8K1.1 


6 


100 


I8K2.1 


10 


60 


I8K2.2 


32 


100 


I8K4,2 


3 


10 


I8K4.3 


8 


100 


I8K4.5 


5 


0 


Human IgG2 


33 


0 



30 Background of CDllb expression is 670 (mean fluorescence) 

while CDllb expression in the presence of 10 nM of human IL-8 
is 771. 
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> fron, hybrido>,as Dl.i K2 I k. , °' P-P^rod 

hu.an V. fa.uy specific ' ' ^"'^ " = ' -^"^ ^unan v, and 

iiy specific primers (Marks et. al. 1991. r.„^„ ^ 
Immunol 21;985-99i) ant^ = • ' ^• 

and a primer specific for either the 
human gamma 2 conct-a„<- • tjxtner the 

y constant region (MG-40d; 

in Figure 16 A-H h ' ^^-^D)- 

seguelced and an^ly " 

All sequences were al, ""^'^'^ 

sequence .ire^r ^''^"'"^"'^ 

engineering, Cam^riige ^ ^T^r 

are indicated -by braL;ts n k ' ^'""'"^ "^'""^ 

indicate uncertainty Lt J containing an "H" 

amcy m the generated sequence. 

hybridoma Di.. has a huT transcript from 

point mutati ns were obi" ^"'^^^^ "'^^ 

sequence,, a human Ii^'oTo '° ^^""^'"^ 

region and a human g m^a , coZnT' ^ "^"^ 

Th^ 1, ^ ™^ 2 constant region. See Figure I6A 

When =o.p.r^ to th» ' »•■•• =b..rv.d 

Ba«H constant region, see Figure I6B. 

in the V-bas! data"b:sT:h"\'"'""^"^ ^'^^ ^-"^^ 
hybridoma K2.2 has I L '""^^^'^^ ^"-^ 

mutations were o served 1" "'"^ "'"''^ 

human XH3rc 0 se^enT a hT'"'' " ^^""^^"^ ^^^"^"^ ' ^ 

gamma 2 constant^;;/ "ZTr^^' ^"'^ ^ ^""^ 

i-cy-Lon. See Figure 16C. 

K2.2 is com'p':iseT:f?r '""^^^'^^ 

homology to\xv ,B3 opkT;; 

(B3, DPK24) (9 point mutations were observed 
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when compared to the geraline sequence) , a human J,3 joining 
region, and a human kappa constant region. See Figure 16D. 

Based on sequence alignments with sequences found 
in the v-base database the heavy chain transcript from 
hybridoma K4 . 2 has a human V„4-3 4 variable region (8 point 
mutations were observed compared to the germline sequence) , a 
human Kl D seg:nent, a hu:.an J„4 joining region and a human 
gamma 2 constant region, see Figure 16E. 

The kappa light chain transcript from hybridoma 
K4.2 is comprised of a human kappa variable region with 
homology to V, 08/018 (DPKl) (6 point mutations were observed 
When compared to the germline sequence) , a human J.4 joining 
region, and a human kappa constant region. See Figure 16F. 

Based on sequence alignments with sequences found 
in the V-base database the heavy chain transcript from 
hybridoma K4.3 has a human V,5-51 (DP-73) variable region, a 
human «5-a/M5-b D segment, a human J„4 joining region and a 
human gamma 2 constant region, see Figure 16G. 

The kappa light chain transcript from hybridoma 
K4.3 is comprised of a human kappa variable region with 
homology to V. 02/012 (DPK9) (9 point mutations were observed 
when compared to the germline sequence), a human J.4 joining 
region, and a human kappa constant region. See Figure 16H. 

All publications and patent applications cited in 
this specification are herein incorporated by reference as if 
each individual publication or patent application were 
specifically and individually indicated to be incorporated by 
reference. 

Although the foregoing invention has been described 
in some detail by way of illustration and example for 
purposes of clarity of understanding, it will be readily 
apparent to those of ordinary skill in the art in light of 
the teachings of this invention that certain changes and 
modifications may be made thereto without departing from the 
spirit or scope of the appended claims. 
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Biological Dep ngi<-g 

yHlC contained in s. cerivxsiae was deposited with 
the American Type culture Collection ("ATCC"), 12301 Parklawn 
Drive, Rockville MD 20852, usA, on April 26, 1996, and given 

ATCC accession no. ^he deposit of this yac is 

for exeinplary purposes only, and should not be taken as an 
admission by the Applicant that such deposit is necessary for 
enablement of the claimed subject natter. 

In respect of all designated States in which such 
action is possible and to the extent that it is legally 
permissible under the law of the designated State, it is 
requested that a sample of the deposited micro-organism be 
made available only by the issue thereof to an independent 
expert, in accordance with the relevant patent legislation, 
15 e.g., EPC rule 28<4), United Kingdom Patent Rules 1982 rule 
17(3), Australian Regulation 3.25(3) and generally similar 
provisions mutatis mutandis for any other designated state 
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Intemaiional Application No: PCT/ 



MICROORGANISMS 

0.t.ona,S.»:.n connecon with t.e m.cocrg.n.. ref^.ed ,o on p.g, ^1. ^20 C t^e d.sc.pt.on " 



A. IDENTIFICATION OF DEPOSIT ■ 

Further deposits tre identifiad on an addttiornl sheet 



Name of depoiitary instimdon * 
American Type Culture CoUectloa 



Address of depositary institution (including postal cod^ and country) 
12301 Porklawn Drivs 
Rockvtlla, MD 20852 
US 



Date of deposit ■ April 26. 199fi Arr.„;»» dumber 



B. ADOmONAL INDICATIONS 



(iqvBbUnk ifnoi tppliabte). TTm h 



C. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE . , 



D. SEPARATE FURNISHING OF INDICATIONS 



E. ETTT^is sheet was r«eivcd with the Intemadonal appUcadot, when fJcd i^o be checked by the receiving Office) 



(Auihorued Officer! 
a The date of receipt (from ihc applicant) by the Intemadonal Bureau 



was 



ft., , ■ ^ , (Autfiorizcd Officerj 

l-orm PCT/Ho/Ufl (January iSSij ■ 
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CLAIMS 

1. A method to produce a human iininunoglobulin or 
an analog thereof, specific for a desired antigen, which 

5 method comprises: 

administering said antigen or an immunogenic 
portion thereof to a nonhuman animal under conditions to 
stimulate an immune response, whereby said animal produces B 
cells that secrete immunoglobulin specific for said antigen; 
wherein said nonhuman animal is characterized by being 
substantially incapable of producing endogenous heavy and 
light immunoglobulin chains, but capable of producing human 
immunoglobulin; and 

recovering said immunoglobulin or analog. 

2. The method of claim 1 wherein said recovering 
step comprises recovering polyclonal immunoglobulin or analog 
from said animal. 

3. The method of claim l wherein said recovering 
step comprises immortalizing B cells from said animal 
immunized with said antigen, screening the resulting 
immortalized cells for the secretion of said immunoglobulin 
specific for said antigen, and 

a) recovering immunoglobulin secreted by said 
immortalized B cells, or 

b) recovering the genes encoding at least the 
immunoglobulin from the immortalized B cells, and optionally 
modifying said genes; 

expressing said genes or modified forms 
thereof to produce immunoglobulin or analog; and 

recovering said immunoglobulin or analog. 

4. The method of claim 1 wherein said recovering 
step comprises: 

recovering genes encoding the immunoglobulins from 
the primary B cells of the animal; 
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generating a library of said genes expressing the 
immunoglobulins; 

screening the library for an immunoglobulin with 

the desired affinity for the antigen; 

recovering the genes encoding the immunoglobulin- 
expressing said recovered genes to produce an 

immunoglobulin or analog recovering said immunoglobulin or 

analog. 



5. A recombinant DNA molecule comprising a 
nucleotide sequence encoding the immunoglobulin or analog 
produced by the method of claim 1. 

6. The DNA molecule of claim 5 wherein said 
encoding-nucleotide sequence is operably .linked to control 
sequences capable of effecting its expression. 

7. A cell or cell line aodified to contain the 
DNA molecule of claim 6. 

8. A method to produce a fully human 
immunoglobulin or an analog thereof which method comprises 
culturing the cells of claim 7 under conditions whereby said 
encoding nucleotide sequence is expressed to produce said 
immunoglobulin or analog; and recovering said immunoglobulin 
or analog. 



9. A DNA molecule comprising a nucleotide 
sequence corresponding to the gene or modified gene prepared 
by the method of claim 3. 

10. The DNA molecule of claim 9 wherein said 
encoding nucleotide sequence is operably linked to control 
sequences capable of effecting its expression. 

11. A cell or cell line modified to contain the 
DNA molecule of claim 9, 



- 44 - 



wo 96/33735 

PCT/US96/05928 

12. A method to produce a fully human 
i^unoglobulin or an analog thereof which method comprises 
cultur.ng the cells of claim ii under conditions whereby said 
encoding nucleotide sequence is expressed to produce said 
x^oglobulin or analog; and recovering said inununoglobulin 
or analog. 



13. A DNA molecule which comprises a nucleotide 
sequence encoding a hu:nan inununoglobulin with desired 
affinity prepared according to the method of claim 4. 

14. The DNA molecule of claim 13 wherein said 
encoding nucleotide sequence is operably linked to control 
sequences capable of effecting its expression. 

nMi. ""^^^ ^^"^ modified to contain the 

DNA molecule of claim 13. 

16. A method to produce a fully human 

immunoglobulin or an analog thereof which method comprises 

culturxng the cells of claim 15 under conditions whereby said 

encoding nucleotide sequence is expressed to produce saL 

immunoglobulin or analog; and recovering said immunoglobulin 
or analog, ' ^-^.j-ii 

17. An immortalized B cell which secretes a fully 
human immunoglobulin to a rio=<>. ^ ^- ^ 
to claim 3. desired antigen prepared according 

18. A method to produce an immunoglobulin or 
analog which comprises culturing the cells of claim 17 and 
recovering said immunoglobulin or analog. 

19. A fully iiuman immunoglobulin or analog 
produced by the method of claim 1. 
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20. The inununoglobulin or analog of claim 19 
wherein the desired antigen is selected from the group 
consisting of 

the leukocyte markers, CD2 , CD3 , CD4 , CDS, CD5, 
CD7, CDS, CDlla,b,c, CD13, CD14 , CD18, CD19, CD20, CD22, 
CD23, CD27 and its ligand, CD28 and its ligands B7.1, B7 , 2 , 
B7.3, CD29 and its ligand, CD30 and its ligand, CD40 and its 
ligand gp39, CD44, CD45 and isoforms, CDw52 (Campath 
antigen), CD56, CD58, CD69, CD72, CTLA-4 , LFA-1 and TCR; 

the histocompatibility antigens, MHC class I or II, 
the Lewis Y antigens, SLex, SLey, SLea, and SLeb; 

the integrins, VLA-1, VLA-2, VLA-3 , VLA-4, VLA-5, 
VIA-6, aV/33, and LFA-l, Mac-i, and pl50,95, a^^^, gpllbllla, 
QtR/^ai «6^4/ Ov^sr <^vPi, and 

the selectins, L-selectin, P-selectin, and E- 
selectin and their counterreceptors VCAM-1, ICAM-l, ICAM-2, 
and LFA-3; 

the inter leukins, IL-l, IL-2, IL-3, lL-4, lL-5, IL- 
6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-14 , and 
IL-15; 

the interleiakin receptor is selected from the group 
consisting of IL-IR, IL-2R, IL-3R, IL-4R, IL-5R, IL-6R, IL- 
7R, IL-8R, IL-9R, IL-IOR, IL-IIR, , IL-12R, I1-13R, , IL-14R, 
and IL-15R; 

the chemokine is selected from the group consisting 
of PF4, RANTES, MlPla, MCPl, NAP-2 , Groa, Gro/?, and IL-8; 

the grovth factor is selected from the group 
consisting of TNFalpha, TGFbeta, TSH, VEGF/VPF, PTHrP, EGF 
family, FGF, PDGF family, endothelin, Fibrosin (F^F.J , human 
Laminin, and gastrin releasing peptide (GRP) ; 

the growth factor receptor is selected from the 
group consisting of TNFalphaR, RGFbetaR, TSHR, VEGFR/VPFR, 
FGFR, EGFR, PTHrPR, PDGFR family , EPO-R, GCSF-R and other 
hematopoietic receptors ; 

the interferon receptor is selected from the group 
consisting of IFNCaR, IFN^R, and IFNXR; 

the Ig and its receptor is selected from the group 
consisting of IgE, FceRI , and FCERII; 
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the tumor antigen is selected from the group 
consisting of her2-neu, „,ucin, CEA and endosialin; 

the allergen is selected fron> the group consisting 
Of house dust Bite antigen, lol pi (grass) antigens, and 
urushiol; 

the viral protein is selected from the group 
consisting of CMV glycoproteins B, H, and gcill, hiv-1 
envelope glycoproteins, rsv envelope glycoproteins, hsv 
envelope glycoproteins, HPV envelope glycoproteins. Hepatitis 
family surface antigens; 

the toxin is selected from the group consisting of 
pseudomonas endotoxin and osteopontin/uropontin, snake venom 
spider venom, and bee venom conotoxin; 

the blood factor is selected form the group 
consisting of complement C3b, complement C4a, complement C4b- 
9, Rh factor, fibrinogen, fibrin, and myelin associated 
grovth inhibitor; and 

the enzyme is selected from the group consisting of 
Cholesterol ester transfer protein, membrane bound matrix 
aetalloproteases, and glutamic .acid decarboxylase (GAD). 

21. The immunoglobulin or analog of claim 14 
wherein said desired antigen is selected from the group 
consisting of human lL-6, human iL-8, human TNFa, human CD4, 
human L-selectin, human gp39, human IgE, human aV;S3, human 
Fibrosin (F.F.J , human laminin, human PTHrp, and tetanus 
toxin C(TTC) . 

22. A recombinant DNA molecule comprising a 
nucleotide sequence that encodes the immunoglobulin or analog 
of claim 19-21. 



23. The DNA molecule of claim 22 wherein said 
encoding nucleotide sequence is preferably linked to control 
sequences capable of effecting its expression. 

24, A cell or cell line modified to contain the 
DNA molecule of claim 23. 
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25. A method to produce an immunoglobulin or 
analog specific for a desired antigen which method comprises 
culturing the cell or cell line of claim 24 under conditions 
wherein said nucleotide sequence is expressed to produce said 
immunoglobulin or analog; and recovering the immunoglobulin 
or analog. 



26. An human antibody or analog thereof which is 
specifically immunoreactive with an antigen selected from the 

10 group consisting of transition state mimics; leukocyte 

markers; histocompatibility antigens; adhesion molecules; 
inter leukins; inter leukin receptors; chemokines; growth 
factors; growth factor receptors; interferon receptors; Igs 
and their receptors, tumor antigens; allergens; viral 

15 proteins; toxins; blood factors; enzymes;, and the 

miscellaneous antigens ganglioside GD3, ganglioside GB2, 
LMPl, LMP2, eosinophil major basic protein, eosinophil 
cationic protein, pANCA, Amadori protein, Type IV collagen, 
glycated lipids, X-interf eron, A7, P-glycoprotein, Fas (AFO- 

20 1) and oxidized-LDL. 



27. The antibody or analog of claim 26 wherein 
the leukocyte marker is selected from the group consisting of 
CD2, CD3, CD4, CD5, CD6, CD7, CD8. CDlla,b,c, CD13 , CD14, 
25 CD18, CD19, CD20, CD22, CD23, CD27 and its ligand, CD28 and 
its ligands B7.1, B7.2, B7.3, CD29 and its ligand, CD30 and 
its ligand, CD40 and its ligand gp39, CD44, CD45 and 
isoforms, CDw52 (Campath antigen), CD56, CD58, CD69, CD72, 
CTLA-4, LFA-1 and TCR; 

histocompatibility antigen is selected from the 
group consisting of MHC class I or II, the Lewis y antigens, 
SLex, SLey, Slea, and SLeb; 

the adhesion molecule is selected from the group 
consisting of VLA-l, VLa-2, VLA-3, VLA-4, VLA-5, VLA-6 , aV/33 , 
35 and LFA-l, Mac-l, pl50,95, aj,, gpllbllla, a^(3,, a,j3,, a^^,, 
a.,f3^, and a^p^, L-selectin, P-selectin, and E-selectin and 
their counterreceptors VCAM-1, ICAM-l, ICAW-2, and LFA-3 ; 



- 48 - 



wo 96/33735 

PCTAJS96/05928 

X.-,., X.-..., 

0 , .-"L:"::r„;:;t"r :::: r-^ 

family, FCF PDGF fa!i; ^<^^ 
gastrin releasing peptide (grp) ; 

.roup co„sL\™™;:r:: ~ " ^^^^^^^ - 

hematopoietic receptors; ''^''"^ ^"^ 

co«si3tin;:; 

.ucin, cH.t:^nt;r::i:: — ' 

o. house r ^^-^^^-^ 

urushiol; ^ ' '^"^^^ antigens, and 

consisting''; ^\\r°'''" ^^'^^'^'^ ^""^ 

envelope :ivcop^tetr"::r ^ 

envelope glycoproteins ebv env" ^^^"Protains, „sv 

envelope glycoproteins hpv en ^^^-P-teins. VZV 

family surface antigen^; ^ly-Proteins, Hepatitis 

pseudo»onas''rndoToxin"a;d'"r' '""^ consisting of 

and bee veno.; ' -teopontin/uropontin, snake venon,, 

consisting^; ctptlTLr I^^"^^ 

n,ent C3b, complement C5a, complement C5b- 



- 49 



wo 96/33735 



PCTAJS96/05928 



9, RH factor, fibrinogen, fibrin, and myelin associated 
growth inhibitor; and 

The enzyme is selected from the group consisting of 
cholesterol ester transfer protein, membrane bound matrix 
5 raetalloproteases , and glutamic acid decarboxylase (GAD) 

28. The antibody or analog of claim 2 6 wherein 
the desired antigen is selected from the group consisting of 
human IL-6, human IL-8, human TNFa, human CD4 , human L- 

10 selectin, human gp39, human IgE and tetanus toxin C(TTC). 

29. The antibody or analog of claim 19 wherein the 
desired antigen is human IL-6, 

15 30. The antibody or analog of claim 19 wherein the 

described antigen is human IL-8. 

31. The antibody or analog of claim 19 wherein the 
desired antigen is human TNFa. 

20 

32, The antibody or analog of claim 19 wherein the 
desired antigen is human CD4 . 

33, The antibody or analog of claim 19 wherein the 
25 desired antigen is human L-selectin. 

34. The antibody or analog of claim 19 wherein the 
desired antigen is human gp39. 

30 35. The antibody or analog of claim 19 wherein the 

desired antigen is tetanus toxin C (TTC) . 

36. The antibody or analog of claim 19 wherein the 
desired antigen is human IgE. 



35 



37. The antibody or analog of claim 19 wherein the 
desired antigen is human aV/33 . 
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38. The antibody or analog of claim 19 wherein the 
desired antigen is human fibrosin.' 

39. The antibody or analog of claim 19 wherein the 
5 desired antigen is human PTHrp. 

40. The antibody or analog of claim 26 which is an 
agonist or is a catalyst. 

41. A recombinant DNA molecule encoding the 
antibody of any of claiin 26-40. 

42. A recombinant DNA molecule which comprises an 
expression system for the antibody or analog of any claims 

15 26-40 which expression system comprises a nucleotide sequence 
encoding said antibody or analog operably linked to control 
sequences capable of effecting its expression. 

43. A recombinant host cell which is modified to 
20 contain the DNA molecule of claim 42. 

44. A method to produce an antibody or analog 
which method comprises culturing cells of claim 4 3 under 
conditions wherein said coding sequence is expressed; and 

2 5 recovery the antibody of analog produced. 
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CORl 

; ACTCACCTGT GCCAICTCCG GGGACAGTGT CTCIAGC 

*C 50 



r 

Germiine VH5 AGACCCTCTC ACTCACCTGT GCCAICTCCG GGGACAGTGT CTCIAGCM\C 50 
Hybridomo D5. 1.4 AGACCCTCTC ACTCACCTGT GCCAICTCCG GGGACAGTGT CTCTAGCQ 
Germline JH4 
Germiine 0(N1) 
Germtine hWu 



CDR2 



■ VH5 ■ 



Germiine VH5 AGTGCTGCTT GGAACTGGAT CAGGCAGTCC CCATCGAGAG GCCTTGAGTG 100 

Hybridomo 05. 1.4 AGTGCTGCTT GGAACTGGAT CAGGCAGTCC CCATCGAGAG GCCTTGAGTG 100 

Germiine JH4 

Germiine 0(N1) 

Germiine hMu '■ 



VH6 



Germiine VH5 GCTGGGAAGG ACATACTACA GGTCCAAGTG GTAIAATGAT TATGCAGlRT 150 

Hybridomo 05. 1.4 GCTGGGAAGG ACATACTACA GGTCCAAGTG GTAIAATGAT lAIGCAGlT 150 

Germiine JH4 

Germiine D(N1) 

Germiine hMu 



VH6 



Germl ine VH6 CIGIGAAAAG TCGAATAACC AICAACCCAG ACACATCCAA GAACCAGTTC 200 
Hybridomo 05. 1 .4 CIGIGAAAAG TCGAATAACC AICAACCCAG ACACATCCAA GAACCAGTTC 200 



Germiine JH4 
Germiine D(N1) 
Germiine hMu 



VH6 



Germiine VH6 TCCCTGCAGC IGAACICIGI GACICCCGAG GACACGGCIG IGIAIIACIG 250 

Hybridomo D5. 1.4 TCCCTGCAGC TGAACTCTGT GACICCCGAG GACACGGCIG IGIAIIACIG 250 

Germiine JH4 

Germiine D(Nl) 

Germiine hMu 



VH5 



Germiine VH6 TGCAAGAGA 259 

Hybridomo 05. 1.4 IGCAAGAGAT ATAGCAGfaG CTGGCGTCCT CTTTGACTGC TGGGGCCAGG 300 

CTTGACTAGC TGCGGCCAAG 20 

>|g CTGG 15 

VH5-^ — DN1 — j |— JH4 



Germiine JH4 

Germiine 0(N1) I AIAGCAG 

Germiine hMu 



FIG.12A 
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Germline VH6 



259 



Hybridomo 05. 1.4 GAACCCTGGT CACCGTCTCC' TCAGGGAGTG CAICCGCCCC AACCCTTTTC 350 

Germline JH4 GAACCCTGGT CACCGTCTCC TCA 43 

Germline 0(Nl) 15 

f^ermline hMu GGGAGTG CATCCGCCCC AACCCTTTTC 27 

JH4 ^1-* h/x 

Germline VH6 259 

Hybridomo 05. 1.4 CCCCTCGTCT CCTGTGAGAA TTCCCCGTCG GATACGAGCA GCGTGGCCGT 400 

Germline JH4 43 

Germline D(Nl) I5 

Germline hWu CCCCTCGTCT CCTGTGAGAA TTCCCCGTCG GATACGAGCA GCGTGGCCGT 77 
• ^ 
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Germl ine B3 GACATCGTGA TGACCCAGTC ICCAGACTCC CTGGCTGTGT CICTGGGCGA 

Hybridomo 05 1.4 

Germl ine JK3 

Germl ine CK 



CDR1 

Germl ine 03 GAGGGCCACC ATCAACTGCA AGTCCAGCCA GAGTGTTTT0 TAC/mCCA 

Hybridomo 05 1.4 ACC ATCAAGTGCA AGTCCAGCCA GAGTGTTTTQ TAC^CCA 

Germl ine JK3 

Germl ine CK 



83- 



Germi ine 83 PCAATAAGAA CTACTTAGCT TGGTACCAGC AGAAACCAGG ACAGCCTCCT 
Hybridomo 05 1.4 gZAATAAGAA CTACTTAGCT TGGTACCAGC AGAAACCAGG ACAGCCTCCT 

Germl ine JK3 

Germl ine CK 



-83 



I CDR2 I 
Germl ine 83 A^IDCTCA TTTACTGGGC ATCTACCCGG GAATCCGGGG TCCCTGACCG 
Hybridomo 05 1.4 A^FllgCTCA TTTACTGGGC ATCTACCCGG GAATCCGGGG TCCCTGACCG 

Germl ine JK3 

Germl ineCK 



■83 



Germl ine 83 ATTCAGTGGC AGCGGGTCTG GGACAGATTT CACTCTCACC ATOKCAGCC 

Hybridomo 05 1.4 ATTCAGTGGC AGCGGGTCTG GGACAGATTT CACTCTCACC ATqgGCAGCC 

Germl ineJK3 ; 

GermlineCK 



83- 



Germline 83 TGCAGGCTGA AGATGTGGCA GTTTATTACT GTCAGCAATA TTAT/OTAnr 

Hybridomo 05 1.4 TGCAGGCTGA AGATGTGGCA GTTTATTACT GTCAGCAATA TTAT/g^ 

Germl ine JK3 

GermtineCK 



83- 



Germl ine 83 CC 

Hybridomo 05 1.4 CCATTCA/^JT TCGGCCCTGG GACCAGAGTG GATATCAAAC GAACTGTGGC 

Germl ine JK3 -ATTCACTT TCGGCCCTGG GACCAAAGTG GATATCAAAC 

GermlineCK ' .GAACTGTGGC 

-^H vlK3 ^ h*-CK — 
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Germl ine B3 

Hybridoma D5 1.4 TGCACCATCT GTCTTCATCT TCCCGCCATC TGATGAGCAG TTGAAATCTG 

Germl ine JK3 

Germ! ine CK TGCACCATCT GTCTTCATCT TCCCGCCATC TGATGAGCAG TTGAAATCTG 
CK 

Germl ine B3 

Hybridoma D5 1.4 GAACTGCCTC TGTTGTGTGC CTGCTGAATA ACTTCTATCC CAGAGAGGCC 

Germl ine JK3 

Germ! ine CK GAACTGCCTC TGTTGTGTGC CTGCTGAATA ACTTCTATCC CAGAGAGGCC 
CK ^ 

Germl ine B3 — 

Hybridomo D5 1,4 AAAGTACAGT GGAAGGTGGA TAACGCCCTC CAATCGGGTT GGGGAAAAA 

Germl ine JK3 — 

Germl ine CK AAAGTACAGT GGAAGGTGGA TAACGCCCTC CAATCGGGT 

" CK 

FIG.13B 
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[CCTGTCCCTCACCTGCGCTGTCTATGGTGGGTCCTTCAGTGGTTACTACTGGAGCTGGATCCGCC 

AGCCCCCAGG6AAGGGACTGGAGTGGATTGGGGAAATCAATCAAAGTGGAAGCACCAATTACAA 

CCCGTCCCTCAAGAGTCGA6TCATCATATCAATAGACAC6TCCAAGACCCAGTTCTCCCTGAAGT 

TGAGCTCTGT6ACCGCCGCGGACACGGCTGTGTATTACTGTGCGAGAGA][GACTCCCC][ATGCT 

TTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAGICCTCCACCAAGGGCCCATCGG 

TCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGOGCCCTGGGCTGCCTG 

GTCAAGGACTACTTCC 

FIG. 16A 



[CAGTCTCCATCCTCCCTGTCTGCATCTGTAGGCGACAGAGTCACCATCACnGCCAGGCGAGTC 

AGGACATTAGTAAGTTTTTAAGTTGGTTTCAACAGAAACCAGGGAAAGCCCCTAAACTCCTGATC 

TACGGTACATCCTATTT6GAAACCGGGGTCCCATCAAGTTTCAGTGGAAGTGGATCTGGGACAGA 

TTTTACTCTCACCATCAGCAGCCTGCAGCCTGAAGATGTTGCAACATATTTCTGTAACAGNATG 

ATGATCTCCC][ATACACTnCGGCCCTG6GACCAAAGTGGATATCAAAC]6AACTGTGGCTGCAC 

CATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCT6GAACTGCCTCTGTTGTGTGCC 

TGCTGAATAACnCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCC 

FIG. 16B 
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[AGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTAGCTATGGCATGCACTGGNT 

CCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGAAATATCATATGATGGAAGTAATAAA 

TACTATGTAGACTCCGTGAAGGGCCGACTCACCATCTCCAGAGACAATTCCAAGAACACGCTGT 

ATCTGCAAATGAACAGCCTGAGAGCTGAGGACACGGCTGTGTATTACTGTGCGAGAGA][CCGAC 

TGG6GAT][CTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAG]CCTCCACCAAGG 

GCCCATCGGTCTTCCCCCTGGC6CCCTGCTCCAGGAGCACCTCCGAGAGCACAGC(GC)GGCCCT 

GG6CTGCCT6GTCCAAGGACTACTTCCCCCGAACCGGT6ACGGTGTCGTGGAACTCAGGCGCTC 

T6ACCAG 

FIG. 16C 

[CTGACNCAGTCTCCAGACTCCCTGGCTGTGTCTCTGGGCGAGAGGGCCACCATCAACTGCAAGT 

CCAGCCAGAGTGTnTATACATCTCCAACAATAAAACTACTTAGCTTGGTACCAGCAGAAACCA 

GGACAGTCTCCTAAACTGCTCATTTACTGGGCATCTACCCGGAAATCCGGGGTCCCTGACC6ATT 

CAGTGGCAGCGGGTCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGGCTGAAGATGTG 

GCAGTnATTACTGTCAACAGTATTATGATACTCC][ATTCACTTTCGGCCCTGGGACCAAAGTGG 

ATATCAAACJGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAA 

TCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTG 

GAAGGTGGNTAACGCCCCA 

FIG. 16D 
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[TCCCTCACCTGCGCTGTCTATGGTGGGTCCTTCAGTGGTTACTACTGGACCTGGATCCGCCAGCC 

CCCAGG6AAGGGGCTGGAGTGGATT6GGGAAATCATTCATCATGGAAACACCAACTACAACCCG 

TCCCTCAAGAGTCGAGTCTCCATATCAGTTGACACGTCCAAGAACCAGTTCTCCCTGACACTGAG 

CTCTGTGACCGCCGCGGACACGGCTGTGTATTACTGTGCGAGAGG][GGGA6CAGTGGCTGCG][T 

TTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA63CCTCCACCAAGGGCCCATCGGT 

CTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGC(6C)GGCCCT6GGCTGCCTG 

GTCAAGGACTACTTCCCCCGAACCGGTGACGGTGTC6TGGAACTCAGGCGCTCTGACCAGCGGC 

GTGCACACCTTCCCA 

FIG. 16E 

[TGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCATCACTTGCCAGGC 

GAGTCAGGACATTAGTAACTATTTAAATTGGTATCAACAGAAAGCAGGGAAAGCCCCTAAGGTCC 

TGATCTACGCTGCATCCAAnTGGAAGCAGGGGTCCCATCAAGGTTCAGTGGAAGTGGATCTGGG 

ACAGATTTTACTTTCACCATCAGCAGCCTGCAGCCTGAAGATATTGCAACATATTATTGTCAACA 

CTATGATAATCT]AtCTCACTTTCGGCGGAGGGACCAAGGTAGAGATCAAAC]GAACTGTGGCTGC 

ACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGA.CTGCCTCTGTTGT6TG 

CCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGT6GAAGGTGG 

FIG. 16F 
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agtctctgaa6atctcctgtaagggttctggatacagctttaccagctactggatcggctgggtg 

cgccagatgcccgggaaaggcctggagtggatggggatcatctatcctggtgactctgatacca- 

gatacagcccgtccttccaaggccaggtcaccatctcagccgacaagtccatcagcaccgccta 

cctgcagtggagcagcctgaaggcctcggacaccgccatgta™ctgtgcgagaca][ggacgg 

tg][actcctttgactactggggccagggaaccctggtcaccgtctcctcag]cctccaccaaggg 

CCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGC C GC ) GGCCCTG 

GGCTGCCTGGTCCAAGGACTACTTCCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCT 

GACCAGCGGCGTGCACACCTTCCCACTGCCA 

FIG. 16G 



tgtctgcatctattggagacagagtcaccatcacttgccgggcaagtcagagcanagcaacta 

tttaaattggtatcagcagaaaccagggcaaagcccctaagttcctgatctatggtgcatccagt 

ttggaaagtggggtcccatcanggncagtggcagtggatctgggacagatttcactctcaccat 

CAGCAGCCTGCAACCTGNGGATTTTGCAACTTACTACT6TCAACAGAGTTACAGTAACCC]T[CTC 

actttcggcggngggaccaangtggagatcaaac]gaactgtggctgcaccatctgtcttcatct 

tcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctgaataacttct 

atcccagagaggccaaagtaca 

FIG. 16H 
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